VEGF-Loaded Nanoparticle-Modified BAMAs Enhance Angiogenesis and Inhibit Graft Shrinkage in Tissue-Engineered Bladder.
Insufficient angiogenesis is a common problem in bladder tissue engineering and is believed to be a major factor responsible for graft shrinkage. In this study, we investigated the use of bladder acellular matrix allografts (BAMAs) modified with vascular endothelial growth factor (VEGF)-loaded poly(lactic-co-glycolic acid) (PLGA) nanoparticles (NPs) for the long-term sustained release of VEGF to enhance blood supply and inhibit graft shrinkage in a rabbit model of bladder reconstruction. Rabbits underwent partial bladder cystectomy using a 2 × 3 cm BAMA modified with VEGF-loaded PLGA NPs in the experimental group, while no modification was used in the control. Histology and immunohistochemical analyses showed that urothelium, smooth muscle fibers and blood vessels were formed in both groups at 4 and 12 weeks postoperatively. The microvessel density in the experiment group was significantly higher than that in control and the contracture rate declined to 27%. In vitro functional experiments indicated that the characteristics of regenerated bladders were similar to native bladders. The VEGF release from BAMA in vivo was almost 83% within 3 months. Our data demonstrated the effectiveness of VEGF-loaded PLGA NPs-modified BAMAs to enhance neovascularization and solve the problems of insufficient angiogenesis and graft shrinkage associated with bladder tissue engineering.